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INTRODUCTION. 

The MONTHLY WEATHER REVIEW for December, 1899, is 
based on reports from about 3,044 stations furnished by paid 
and voluntary observers, classified as follows : regular sts- 
tions of the Weather Bureau, 155 ; West Indian service sta- 
tions, 12; special river stations, 132; special rainfall sta- 
tions, 48; voluntary observers of the Weather Bureau, 
2,498 ; Army post hospital reports, 27 ; United States Life- 
Saving Service, 14 ; Southern Pacifio Rail way Company, 96 ; 
Canadian Meteorological Service, 32 ; Mexican Telegraphic 
Service, 20 ; Mexican voluntary stations, 7. International 
simultaneous observations are received from a few stations 
and used, together with trustworthy newspaper extracts and 
special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorolo- 
gist to the Hawaiian Government Survey, Honolulu ; Senor 
Manuel E. Pastrana, Director of the Central Meteorological 
and Magnetic Observatory of Mexico : Sefior A. M. Chaves, 
Director-General of Mexican Telegraphs ; Mr. Maxwell Hall, 

Government Meteorologist, Kingston, Jamaica ; Capt. S. I. 
Kimball, Superintendent of the United States Life-Saving 
Service; and Capt. J. E. Craig, Hydrographer, United States 
Navy. 

The REVIEW is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 
registers a t  regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which ie 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to conform generally to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary ohservers or newspaper correspondents are 
sometimes corrected to agree with the easteru standard ; other- 
wise, the local. meridian is mentioned. 

FOREaASTS AND WARNINQS. 
By Prof. E. B. Qmim, In charge of Foreoast Dlvlnlon. 

On December 1 an area of high barometer appeared on tht 
north Pacific coast. This high area marked a change in tht 
weather conditions which had attended a rapid succession ol 
areas of low baronieter from the North Pacific Ocean during 
the preceding three weeks and inaugurated a period of coldei 
weather, which was experienced first in the Northwestern 
then in the Central, and by the night of the 4th in the At. 
lantic and Southern States. 

These changes were first aiinounced in the general forecasl 
of the evening of the lst, and on the morning of the 2d a 
special forecast was made of soveral daye of cold, wintry 
weather for the middle and northern Rocky Mountain regions. 

The anticipated cold weather overspread the Western and 
Northwestern States during the day and night of the 3d. On 
the morning of the 4th a special bulletin on the cold weather 
was issued, which contained a forecast that during the night 
of the 4th the temperature would fall to about 30° in the  
Middle Atlantic States, that heavy frost would occur south- 
ward to the Gulf and south Atlantic coast lines, and that 
after the 6th the weather would moderate over the eastern 
half of the country. This forecast was verified in detail. 

On the 14th stockmen in Idaho, and in Oregon and Wash- 
ington east of the Cascades, were warned of a period of unu- 
eually low temperature. On the morning of the 15th special 
warnings of heavy snow and unusual cold were telegraphed 
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to the States of the middle and northern Rocky Mountain 
and middle and northern Plateau regions. 

During the night of the 15th heavy snow fell in Idaho, 
northern Utah, and elsewhere in the middle and northern 
Rocky Mountain districts; in Colorado a heavy snow and 
wind storm caused a blockade of railroads along the Ar- 
kansas-Platte Divide, and very low temperature continued 
several days in the Western and Northwestern States. 
On the 14th epecial warnings of high northerly winds and 

freezing temperature were sent to points on the west coast of 
the Gulf of Mexico, and a general forecast was issued an- 
nouncing several days of low temperature east of the Missis- 
sippi River. 

Low temperature prevailed east of the Rocky Mountains 
from the 24th until the close of the month, a minimum of 
30° occurring a t  Jacksonville, Fla., the morning of the 30th. 

In  the Gulf and extreme south Atlantic districts, where 
crops are subject to damage by frost during the winter 
months, the frosts of December were accurately forecast for 
periods of twenty-four to thirty-six hours in advance. Local 
interests were warned of the frost in northeru Florida on the 
30th by the official in charge of the Weather Bureau ofice a t  
Tacksonville. 

The severest storm of the month crossed the Great Lakes 
luring the 11th and 12th. All lake ports and shipping in- 
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teresta were given ample warning that this storm would be 
unusually tmvere. On the north Pacific coast the most im- 
portant storm of the month occurred on the 14th and 15th. 
The principal storm of the month in the Atlantic States oc- 
curred on the middle Atlantic and south New England coasts 
on the 24th. 

The display of wind signals was discontinued for the season 
on Lake Pepin, November 30; on Lake Michigan, December 
10; on Lake Huron, December 12; on Lakes St. Clair, Erie, 
and Ontario, December 15 : and on December 17, the date of 
the closing of the locks, a t  Sault &e. Marie, Mich. 

Referring to the movements of vessels on the Great Lakes 
during the close of the season of 1899, Mr. Harvey C. Beeson, 
publisher of Beeson's Marine Directory, remarks in the Mil- 
waukee Sentinel of December 21, 1899, as follows : 

A number of vessels have been making trips, with com aratively 
little danger, in the paat few weeks. without insurance. '&hey have 
relied a great deal upon the weather forecasts in determining their 
action ; and I want to say here that the value of our Weather Bureau 
service haa never been 80 signally shown as it haa this season. 

-eo--- 

CHIUAGO FORECAST DISTRICT. 

Up to the time of closing of navigation warnings were issued 
for storms which occurred on the upper Lakes on the let ,  5th, 
11th to 13th, and 24th and 25th. The storm of the 11-13th 
was particularly severe, and special forecasts and warnings 
regarding its progress and character were issued as follows : 
Storm signals were ordered 9:46 a. ni., l l th ,  for Lakes Huron 
and Superior. On Lake Michigan warnings were sent to open 
ports, the display of signals for the season having terminated. 
All upper Lake stations were advised to hold vessels in port, 
as a severe storm was central over Illinois and moving north- 
eastward, which would cause dangerous easterly shifting to 
northerly gales, with rain turning to snow and much colder 
weather. At 9:16 p. m. of the 11th the following message 
was sent to all observers : 

Storm central over northern Illinois, increasing in intensity. Danger- 
ousgales indicated. Colder and snow. Continue to hold vessels in port. 

A t  9:46 a. m., December 12, the signals on Lake Superior 
were changed to storm northwest. and the following message 
was sent to all upper Lake stations : 

Dsngerous northwest gales, diminishing Wednesday. Snow and 
colder. 

During the gale the steamer Armzlr Orr went ashore on Lake 
Huron a t  Cove Island. She was badly damaged, but later re- 
leased. The whaleback barge No. 115, which was in tow of 
the steamer Colgate Hoyt, broke away off the Portage Canal 
and foundered on the north shore of Lake Superior. Ample 
warning that the storm would be unusually severe was given, 
and all vessel masters had an opportunity to seek shelter. 

Ample and detailed warnings were given of the cold weather 
which overspread the Western States on the 3d and 4th and 
24th and 25th.-H. J. Cor, Projessor. 

-o-- 

SAN FRANUISUO FOREUAST DISTFUUT. 

On the morning of the 6th conditions were such as to war- 
rant aforecast of light to heavy frost in citrus fruit belt; tem- 
peratures below freezing were reported on the morning of 7th. 

Southeast storm signals were displayed along the north coast 
on the 7th and justified. On the 9th citrus fruit growers were 
again warned that conditions were favorable for heavy frosts 
Sunday morning. Minimum temperatures of 29O and 30° 
were reported on the mornings of the loth, l l th ,  and 12th. 
On the 13th it was stated that conditions were favorable for 
the heaviest frost of the season to date, and it'may be noted 
that in the center of the orange belt the lowest minimum 
temperature, 28O, which occurred during the month of De- 
cember was reported. 

From December 19 to 29 an area of high pressure covered 
the country between the Sierras and the Rocky Mountains. 
Connected with this pressure distribution was the prevalence 
of tule fog in the great valleys of California. For about 
ten days in the San Joaquin Valley, in the Sacramento Val- 
ley, and also in the other valleys of California peculiar tem- 
perature inversions were reported. The cold air from the 
northeast was evidently slowly drained into the valleys and, 
owing to the absence of wind, gradually settled to the low 
lands. This ground or tule fog w a s  so dense as to seriously 
iuconvenience farming operations. Day after day the morn- 
ing and evening temperatures would remain a t  about 36O, 
the amplitude of the diurnal curve, which is generally about 
loo, ranging from 40° to 50°. ranging from about 36O to 38O. 
The persistence of this condition is noteworthy, and also the 
fact that the breaking up of this condition was accurately 
forecast on the morning of the 29th. On the 29th the ap- 
proach of an extensive storm of considerable energy was 
forecast, and southeast storm signa18 were displayed from 
San Francisco to Eureka.-A. G.  illcddie, Forecast Oficial. 

---- 

PORTLAND, OREG., FORECAST DISTRIUT. 

The river forecasts issued during the month were of much 
interest and value. 

On the 14th the outlook was such that a special warning to 
stockmen was included in the forecasts for Idaho, and Oregon 
and Washington east of the Cascades. It was stated that 
e eve re weather of four to six days' duration was indicated for 
the country east of the Cascades. Although the fall in tem- 
perature was not as great aci was anticipated, yet there ensued 
six days of cold weather-the. coldest yet this season4uring 
which a temperature of loo occurred at  Spokane, 8* at Walla 
Walla, 6O a t  Baker City, and zero at  Kalispel1.-G. N. Salis- 
buy, Section Director. 

No special warnings were issued for the Havana forecast 
-- -o-- district. 

AREAS OF HIGH AND LOW PRESSURB. 

During the month there were nine highs and fifteen lows 
which were sufficiently well defined to admit of being charted. 
See Charts I and 11. 

The following table gives the principal facts regarding the 
place of origin and disappearance of these highs and lows, 
together with other pertinent data. Some descriptive data is 
also added. 

Highs.-The three highs which were first noted on the 
the Pacific coast. Nos. I, 111, and V, disappeared in the 
central Rocky Mountain region. Of the three which first 
came within the field of observation in the British North- 
west Territory, two, Nos. I1 and IX, moved southeastward to 
the south Atlantic coast, while the other, No. VI, moved east- 
ward, disappearing toward Hudson Bay. No. VI11 origin- 
ated in southeastern Colorado, moved eastward to northern 
Maryland, and thence zlortheastward to Nova Scotia. Nos. 
IV and VI1 mere of minor importance. 

A high of considerable magnitude remained practically 
stationary in the British Northwest Territory from the morn- 
ing of the 14th to the evening of the 16th, reaching its crest 
on the morning of the 16th. On the 18th the characteristic 
winter type of high peculiar to the northern and middle 
Plateau, appeared over those districts, and still persisted a t  
the close of the month, but with much diminiehed intensity 
and many indications of early dissipation. 

Lows.-Four of the fifteen lows, Nos. 111, V, VIII, and X, 


